Polychlorinated biphenyls suppress thyroid hormone receptor-mediated transcription through a novel mechanism.
Polychlorinated biphenyls (PCBs) are environmental compounds that disrupt the endocrine system, and exposure to low doses causes abnormalities, particularly in the developing central nervous system. Because they are structurally similar to thyroid hormone (TH), PCBs might affect systems involving this hormone. We previously found, using reporter assays, that hydroxylated-PCB at doses as low as 10(-10) m suppress TH-induced transcriptional activation of TH receptor (TR). To understand the molecular mechanisms of this process, we examined whether PCBs alter coactivator or corepressor interaction with TR. Polychlorinated biphenyls suppressed steroid receptor coactivator-1 enhanced TR-mediated transcription, but did not reduce TR/steroid receptor coactivator-1 interaction in mammalian two-hybrid and glutathione S-transferase pull-down studies. Thus, the suppression was probably not caused by coactivator dissociation. Nuclear receptor co-repressor was not recruited to TR by PCBs either in vivo or in vitro, indicating that TR corepressor binding did not induce the suppression. We then examined whether PCB influences TR binding to the thyroid hormone-response element (TRE). Electrophoretic mobility shift assays revealed that the TR/retinoid X receptor heterodimer complex was partially dissociated from TRE in the presence of PCB. These results indicate that partial dissociation of TR/retinoid X receptor heterodimer complex from the TRE is involved in the suppression of transcription induced by PCB.